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(54) SPEECH SPEED CONVERSION METHOD 

(57)Abstract 

PURPOSE: To eliminate the dispersion of a speech speed conversion 
effect on hearing caused by the differences in the length of each voiced 
sound segment. 

CONSTITUTION: Corresponding to the segment length, the voiced 
sound segment, which is shorter than a certain value, is expanded by a 
higher magnification so as to obtain a speach speed conversion effect in 
accordance with a desired magnification on hearing. For example, for a 
short voiced sound having a less than 1 50ms duration, an expansion 
magnification, which corresponds to the length of a voiced sound, is 
given along a magnification function g(w) as shown in the diagram. 
Moreover, when the method is to be applied to a reference magnification 
which changes a speech speed from a 'slow* to a 'fast 1 within the 
segment generated in one breath, the voiced sound segment, which has 
a duration of less than 1 50ms and appears within 450ms from a starting 
point in the segment, is given an expansion magnification corresponding 
to the length of a voiced sound along the function g(w) which is shown in 
graphic independent of its appearance time. If the voiced sound which 
exceeds 150ms or the duration time exceeds 450ms, a conventional 
expansion magnification f(t) is applied. 




http://www1 9.ipdl.inpit.gojp/PA1/result/detail/main/wAAA90aWhsDA407281 690P1 .htm 



2008/04/21 



<19)B#HfcfW (JP) (12) Q §f] 45 fft ^ # (A) (ll)fcWffiBl&W## 

^W^- 281 690 

(43)£tHB spfit 7 ^(1995)10^270 





r 1 




(j 1 U L o/UU H 












*B3ft K*«©«4 OL (£11 H) 




(71) mlfRA 


000004352 












(22)tfUSB ¥^6^(1994) 4£ 5 B 




msc«ss«affm 2 t@ 2 # i # 






<7$JHMr 


^# * 








SDW»1S:Ba«K«i-TB10#ll# 


a** 










I -J fc§8^ 


(72)«l»g 


fit 








SD^ttB&SKfii— TS10#11^ 


0** 












(72)SEW# 










3JCR«1S:ffl#Ktti— TS10#11# 














(74)ttIIA 













(54) BBW®£«;] 3§&£&ft£ 



(57) [g»] 

0JS.tf* 1 5 0msfc»tefcV\fc3fc£^#/&gfcttb 
Tii, B3lciS?-*3&»*HI»g (w) tc&oT*n& 

4«n*EiartTSSii* oj fr<=> rjg<j teg 

f *±IB 15 0ms UlTOfcjSeiffllco^T, *©tfl£ 
i$3(dK:M«&<» H3tgVTJ:3*«*l«»g (w) t 
»oTWf^©fi;£fc#£Lfc#3S«**5*.S. l 5 
Oms *«*.**n*^fc J:tf»fflW?IHW 4 5 0 m s %M 




1 

(ffiJi) %?r<DK«*ililofc*Sjl<-r*8 
t fc fc » 6 ^fcS{tr S«*W»***-f * c i: t «k 9 , 
S»»*4:**W?S'Klffl©i«IHIfi*^T3£Ofi«W±*W 10 

[ffl *W 2 ] MIEfiffSOfiS CSilSOmsttTO 
3S<g^£* t\ * ft ituffi 15 0ms *jffl A 5 WfSHS© 20 

TiM^rmicmmttmibzct 1 -r % 

I8»fcaffl-f*»&fc, C0Elffl0BBJfi«fS!l*^«flB4 
5 OmsttrtKtfJ^SWSEBfSOfiSKSfe* 1 5 0 

ttj£Lfc#s»*%su, sfciwB 1 5 om s *mz.z> 
^km** tflsaBtiatf 450ms *«*. sw^t 

0l»IHfflSw*£afcT**rfc&©*l8»g (w) £>SA 40 

@^T?«*<, ffllBg$tt¥Q£3HB¥Nlft f (t) © 

[5gfE©f¥lffl&t80J!] 

[000 1] 50 



^¥7-2 8 1 6 9 0 

2 

[0002] 

[«e*os^] isa^s*-*- srkc* ^Kia*-afi 

2-6-1P. 3 2 9-P. 3 30 (1 9 9 2-3)) 

at-r*saa»» (^fi(i^¥^4^a*^#^ 

tb<D—3-&i 2-6-2 P. 331- P. 332 (19 

92-3) ) i^fitsai, ensttt^ntft^ow 

[0003] 

HL W**Klffl*#ltU JUmKIHfcfcPKIHIOfiStt*- 

« 5^0 *g#^58c*Bfft$ss£ mmm.mc 
WimTmwi<DV7)\'$4Lykmti 1-9-1 op. 

3 6 1 -P. 3 6 2 ( 1 9 9 3- 1 0) ) o 

[0004] s/sipfctt, m^^m^^m^mm^ 

E ©£ 5 3 0 0 m s J: ^ *Jt«Wfil^#^K 

fiif^KlfflttffaiWIHlOlftW*^* < , 

•So 

[0 0 0 5] fiflJAtf, KHfi^ 3 5 0ms £ 8 0ms<D 
tO*tie*ffiteJ:»)-»Kl. 5«K#aLfti^, 5 
2 5mstl20mst^tl5^ ti}#Off?SNffS 
©«5^iii!lP**M 7 5msT-$>5«fi:WLT, ^#«fl 



(3) 

3 

AMOms ©{$ 3fiT\ C ft $<g$±©#l3l<DM 1 4 o T 

Cooo6] Rfcusssftt^s, igJi^g5tc# 

t5fctb<D— 2-6-2 P. 3 3 1-P. 332 
(1 9 9 2-3)) THi, -mT'f&STSEfg (71/- 10 
X) ©BB»jSt?0*^KIfflOft38«**K<»!£t, & 
*tcl£i£5£< LT^<ei£T\ Sa*S*©£4*fc LT 
<D r«>o<0flSj fc* fH*£LT©#IHtt3B©»iK*§S 
H L Tl^ 3 ft\ CD 7 V" — X©MJ6iSffififc l^TJS^ 

[0007] ±a L/-crm^Mfc*{*wwjT^-ro 20 

[0 0 0 8] ( 1 ) -JHT»^«n*KIH (7U-X) 
<D^ifflfi% 2 0 0 0ms KB/tU #3g<g^ r £0 UC 
^ffflSHafCjioT rs ( r s > 1 r e (re< 

1 ) M;¥ffllcS'>2^§c 

[0 0 0 9] (2) 2 0 0 Omsfcjg-e/ctCST-tie 

[0 0 10] co#tt*U7;l/*-rAe5^8lS/Xri>. 

**©7l^XKOV*T»If$?n5a&S» ftfc, 7P-X 
OBB^ftifitfev^T ri*^, < o J LfcSSK*±i;S-y: 30 

7*oft7U-XlI (H0<D (a) ) fc» *SK»Stf 
Si; 5*143^-3 7 W-X 2 fflj (110© (b) , 
(c) ) (CO^t, 7 U-XrtO^EMfi©«flH«l± 

©#*P£:^-f<, 

[0 0 11] CO3flflfcf^£ns«lRlfcLTJSlT<0Mi 

[0012] (1) £^4 5 0ms~5 00msU(F*3lC 
15 0ms *i8** Jt«WfiV^J»KIH**ffl»ffl#fiE-r 

#3H»¥ r r = 1 . 4 T»t.S»*3^7C*V^ 40 
[0 0 13] (2) 7 P-XOBBS&SP^ti: 1 5 0rastt 
TOJt«»SV^KIfflA<#&f r = 2. 0t- 

[0014] m<D7u~Xic-D^T^miLrct&^ m 
[0015] *«wtt, ±^ufcPrg®^fc^*T4^n 

S»^©««±©tf 50***K U l^fcSAfcfc 



*#B8¥7-2 8 1 6 9 0 

4 

[0 0 16] 

SM&frSBHc, **PKim©«fiaifi*a*ttmL, 

imfemzm? *> c t mm t?% a 

[0 0 17] *«Wtt»*t<fcl» HiifB^Ofi 

1 5 0msWTO)fiV^|SKHI{c^bT»i» * 

KB©li#MgfcWfiLfc#3BflM«*£i;» £fcWIBl 5 
0 m s 5*jSem©ig£H\ 3£4!j3|£H©l$N 

[0018] tit, *f8^^3iffl-r5*9SB3gii^tt 

KH©M»B|*Jfr5-©l#lfflrt, »SL<tiBtK4 5 0 

s, !fji<iii50ms es»<:»fc4^Kiiiig%*-r 

SfnSKIHfcttLTtt* *©*n»KIH©WK»*Jfc:HI« 
4 < , fflKESflWKJt^T J: 9 KvM*3B3**«1- & 

* fcfflffi 15 0ms 5 W^EHfe<t 
tf«a«flB*« 4 5 0ms SK#^KPa 

[0019] 4*3, ±IBO 150ms, 450ms Off 

[0 0 2 0] Sfc» *58TOti»$L<«, WE3rS©fi 

jflt^O r*^<t)®J ATOWtcigUKn4<45W 
?»KIBOa7C«Plfflfi*JBb, C£D«^B#^5lC^/c4l/> 

@¥Hftg (w) «r*AL, ^tDfg^TOcfieoT#?M 

5fg^(im(tB^^fCit^TifvMlT'*-pT, «fC, 



(4) 

5 

(t) (Dmic&^Tztiztitftt&micmtiEitztiz 

[002 1] 

#3M«XT3^& (^«Sfr¥Jdc4f£B#^g^£ 
;l/#'CMfc©&Wj 2-9-2P. 349-P. 350 

(1993-10)) 
[0022] 

tKfltS. 

[0023] — jaTS^snst^MsnsKiHrtT, 

ffcOfcftfj 2-9-2 P. 349-P. 350 (199 

3-10)) fc*«w*afflufc«^o*«n?!ito»/^T 

MT»ff"r5ISHlSJ»8HEi3V^TWIBffB**ilxr« 

*#ffi*affl**cfcH:Wfc»£toT?*3i:^*.«. 
[0 0 2 4 ] 0 3 *4*«WO-S*Eifi«|Oftft<0«H*^ 

•f o ±W?% 4 5 0ms MftlcfoMt S 150msttT 

*<, H3K^r«J:a*e*Bllftg (w) fc»oT*nS 

a, t**©#?ifg$fl^ f ( t ) m\) zmmtZo 
[O025]E4~H7 ti*aw<o-siQiiw%st»tt 

[0 0 2 6] 0 4 tt**ffl©-S*tffiW©^@»»fi!c* 

[0027] H4t*-ry 7;b*-<i»s5aasas««:» 

^/SArtHfSl i:» CPU WJaHa-i- H HES2 50 



^¥7-2 8 1 6 9 0 

6 

PROM C/P 77^7*4/ ROM) IUSS3 fc. A7J 
A -y 7 7 0884 t. Saa^'y7 7l@lK5fc, 77^445! 

LT, *R\*lal»lfc«fcoT8SaSSI»ftfc4S£/& 

U7;b^-<AS0 : fflT% R«^<0 

©ftmissfcS-^T* FoKsow^tf-ettKa* 

[0 0 2 8] fcjSArtHB 1 tt, K^*A?3-r4fe» 

f& A/D (7tny/f'>*^W aj»Ett» 

IC^t'A A-Kf 

71/3-^0 ) , 43*tf-f>*-7x-r^iaHKS*«* 

T7 U- AJJMfc-*?A73/*y 7 7 1988 4 K&H&t 5o 
[0 0 2 9] A7J^>y7r[H]B4(i, M^glORA 

CPUHB2 0fl^*fcLT^^S»#T**!>, 3 

[0 0 3 0] $&S/W7 7|II8&5«\ igJ.S*ga<DRA 
M4£fc«fc-3T*MtSl'U CPU@»2©f¥««4:LT 

PU0»2*f«6OlgSfc:S^Ta211l/r^*^fi# 
% 7 7 -Y ;KHSS 6 * if ic KiMf 5 „ 
[003 1] 77-fWB68, RAMOiiAHC, IC 
* €■ U ^7 n -y tf — r -Y X * S5©Sj»iES»W*:C £oT 

JR«KIBOJett<0ffla!%fli«n/fc©#*H*«lft 
fS^tU-eaboT, j^W7r@8S5fr&4fiJIR«D 

C £D?t C P U [HISS 2 ?) ©fg^ t a-^l/ >T fSii b T 1/ ^ 5 

gmf^^W7Jieiis§7 fc:«i&-rs. 
[oo3 2] ^jBffi*iiB7«, 7 7-rynaB6rtos 

^.(f^y^-7x>fX[5]SS, D/A (r5/*^^/7-fa 
II) Sp^filitTfet), 77^;l/@K6i!)^^i^lU 

[0 0 3 3] $rc, CPUlHlSS2li, 7yf77v^? 



7 

OM@B3t«ttsnT^sH5. meiCTTstzo*-? 

[003 4] PROM0i^3(±, CPU[a]S§2<D 

^D^7 A Jf>S»r - * £K*m L T C P U ESS 2 E « 

[0 0 3 53 #tc> *fWB©— H«i«!l©»fffc-3l#^TBI 10 
5, H6*#BHUTKWr*. 

[0 0 3 6] 0 5, St>*H6tijgia<DMn^-r7n- 
^-hfStK E6t±H5€»S T 9 ©^KHfiia;!/ 

[0037] LLt'ii, mm<orctbiu^p^tp<DW» 

SfKIH* l"#-Xj x -J&"c*3&£Sft«Klffl* T7I^- 
Xj , %tc T7U-XJ <DB#HKfl!>¥lS»4«* r^jgij 

[0 0 3 8] #-X : J8*a5^i:|iJ£«nfcEIB©9 

^©EBfitfT h 1 (^mmVUT h 1 =2 00 20 
ms) «±©*{SEia. fcts, Thi±Xl/'r>a-;l/F 

[0 0 3 9] 71/-X : #-;Ci:2WM*-;CKSEStt5 
Bin. COKBOBBS6^*P h_s t it«. 

[0 0 4 0] ^iSij7P-XS : 7 U-X©¥JSW*B|IHI 
T (#ffittms) t*Zo (*£«WWiT=2 
OOOmstLfe) Sfc, 064"Of (t) tg (w) 

[0 0 4 1] f (t) :fi3X&K#3l$Raffi3B*!fti|K 30 

©*n*KHI©lH£BtSI t (0 < t <T) KttLTflM** 

[0 0 4 2] t =0fcfcttSfc5frUi6i£i&rd8^£r 
. > t =Tte:fctt5&£frC&5£&fcte*£r« (r. 
^r. ) b + &t. f (t) fi 
r. (t) ^r, , O^t^T 

[0 0 4 3] g (w) :-j£©KlfflfiWi (^fifi^T 
f±W, = 150ms) trS^^l^^EHS^ ZOZm 40 
ftwfcl&UT, f (t) K«fc9£**8«PfiF*J:!>i(5^ 

(0<w^W. ) fcttLT«**SfcS#HS'>HR-t? 

[00 4 4] CCT\ g (w) Ojlffl&ftfcSSfcLfcW 
^KfS [tt , t» +W, ] (fiU w» <W, ) (Cfl 
LT, g (w) ©J£«C*»), mc 

f (tl ) (Wk ) 

[0 0 4 5] 35?C, H5©J&STO«8iH-4-5o 4i3, 50 



ft feW 7-2 8 1 69 0 

8 

S TfiXry7'**«-r*. 

[0 0 4 6] (ST0) $-f, f (t) ©«»«S*r. 

[0 0 4 7] (ST 0-1) &tc, 7U-A#5fi£0 
K-tr-y So 

[0 0 4 8] (S T0-2) 8ft ±13 i *i + 1 t 
[0 0 4 9] (ST 1) *LT, ejBAfcHKlflTO!) 

[0 0 5 0] if^MWlX^i.-y]y-L,n&. 66ms<DH 
amming g%3. 3 m s 1* 0-f£> Lit 

[00 5 1] (S T2) AAfl»if**7U-i»S 
[0 0 5 2] (ST 3) i SS©7l^-A(COl>T<D# 

M^owjasR^rac-efcntf (sto-2) icmv. 

raut»*^*6tf*© (ST4) fliU 1 = 1 

(ST 0-2) (Cg|3o 
[0 0 5 3] **afcWPtt, S/X7-i»^(*©fiHl©3»i 

#/§ER§£ 15 0ms EtffiJ) L,T*HlLfc. 
[00 5 4] (ST4) i - 1 7U-A$m RUffl 

psER8£A2j^ -y 7 T 0SS4 fr^i&a^y 7 7HIBS 5 ic 

[0 0 5 5] (S T 5) fflS/*y7 7l3K5fcttlftSft 

4 0 8&gEia©*§£«: (ST 6) 'sJt*, ftU&BI9©tl 
^tt(STll) "vg>»>, W^EB©i§£« (ST 9) 

[0 0 5 6] (ST 6) SKIKSEHWjtf-XKIBjtPS 
j^*WIW-r*. *-XKia©«^tt (ST 6-1) ^ 
Ox #-XEMT*:&^*§£-«: (ST 8) 'NfR.K. fflU 

T*ofci:W»fU jt?"f (S T 6- 1 ) 'NittJo 
[0057] (ST6-1) tf-XKIHWRKimS-r* 

T4o 

[00 5 8] ( S T 7) jR-XOKIBfi*!!'^ ^OE 



(6) 

9 

©-73&J 1 9 9 2^g^Sf^P. 4 9-P. 5 6) 
[0 0 5 9] *mmmT*li, 8 6 2ms %M%.ZEM& 

?f£j 2-6-2P. 331-P. 3 3 2 (1 9 9 2- 
3) ) , HSKIH8 6 2ms*liJlUfc«fjSi-PHKiRt* 
KHIiWR<«£tt» *ftttR<DfcSx-***Sll,T# 10 

[0060] (S T 8) S!ia^'y7rlH|gS5rttS§M 
a»OMSfKIB<!!)fi#*7r'r;HlB6fc:IEaS*-a:Tft 

(S T 1 2) 'Ngf*. 

[006 1] (S T 1 2) f^fifOlftSTMLft 
^S^*WJSf«. ftSW3£0«^tt* (ST 9) ©&L 

a*;w-^y»7i/» sswsoa^tt (st 0-2) 

[006 2] (ST9) (ST5) TWjSKIfflfcflJJ&S 20 

9 0 coEiffl©jaaKfe*j-«^ia(iiiosjS*v_s 1 £ 

S«-r^o *fc» 7U-Xrt©fgk^EH©M&B$*iJ 
[006 3] (S T9- 1) ±afi©8SRk*k+ 1 £^ 
[0 0 6 4] (S T 1 0) aaS/W7TlHlSg5l*I£&.5 

isaaa»*oe^r - * % 7 r -f ;nais 6 © * tc 

±a<0 (S T 1 2) 30 
[0 0 6 5] (ST 11) (S T 5) {Cfcl^TMSttti 

^ 7 7 5 £ 7 7 ^ ;Ws]Sg 6 {cfSM L 
TfcttLfcft, WW7 7lH]S85£^<;7t3o 

a, ±i£<d (st 1 2) Ai§„ 

[0 0 6 6] H6©S T 9 SFEfSffiaA'-^V 

[0 0 6 7] (ST 1 4) ^EP^tf^f-ttUi 

[0 0 6 8] (ST 1 5) £»k#k= 1 frgfr 40 

*«J£-f*. k=i©«£» Hp-6#-XKMW»K:aS 

(ST 1 5-2) 'V&S. 
[0069] (ST 1 5-1) COW^ESOJDiafClo 
t*SI«IHW*<OSjS*^«»V_s t ICI^RI t . 
T3 0 (S T 1 6) ^i>» 

[0070] (s t 1 5-2) ssRka«3urFa*§a\ 

EP^ k 2 3 ■P*«^5fr* J PJ^"r *. k 2 £ 
ftB3<0i^tt (ST 1 6) ^t), ktf4tt±0«£ 
U (S T 1 7) 'NflUS. 50 



1WF7-2 8 1 6 9 0 
10 

[0 0 7 1] (ST l 6) »k£j9KHJ<B**fcr«y?-l! 
i£S&£Pk k=l, 2, 3 Pi 

[00 7 2] (ST1 6-1) iSktfk = 3ft»§fr?; 
TO£t£ 0 k = 3©4J£ttJJW) (ST 16-2) ^ 
0, EP5k=l. 2 ©!§-&« (ST1 

7) 'sJR.R, 

[00 73] (ST16-2) 30©^g^P, , P 
i , P 3 ©9 %©«*«£ 

P i t c h m a x 

ttio (S T 1 7) 

[0 0 7 4] (ST 1 7) tk t>\ EH [V_s t, V 
_s t+T] fC^£ftT0>5fr§fr£TO£-r5o 
T^tlli (S T 1 7 - 1) ^•ST-ftttfttf (S 

t 1 2) (*nasffjT»4i9a© * a t t = 2 0 

OOmstUc, ) 

(ST17-1) V_s t > 1 1 T-£SA^*^W^-r 
[00 7 5] V_s t>t, ©ttfi. f8^©**7j&W 

mc g ( w ) ( s t 1 7 - 1 ) fr<ow.& 

(ST 19) iC&5£t.£Lrz 0 *ft£W©i:tW:#© 
(S T 1 8) 

[0076] (sti8) yu-xiDf^mc^rm 
»K«tt)^i;6iwaLto r«>t><»>jR] ^s&swK-r* 
fc46e&eftR*iBfi*T. t-r*. t. bioms%A'& 

(^#««* 5 ^ B*g«*6«3wt»a# 

riS3i»c#aBfH#?i©U7;i/^^i,©iR!ij 1- 

9-1 0P. 361-P. 362 (1993-10)) 

t © 1 / 4-g£# as t < , ^mmmxHt t , =450 

[0 0 7 7] #»S7*n»y*T?tt, mk#^Kffl©^7 
B#^iJ t k +W! tfEfH [V_s t, V_s t+Ti ] # 

$ftTi^*fr5fr*«£-f*o ^*nr^4xtf&© (s 
t 1 8-1) Zor-mmiz (st 1 9) ^ 

[00 7 8] (ST 1 8-1) k#a©W*KF^fiwk 
fc, ^«>K£SftT^SKIHIftWi i)\ 

T***»S3tP*?J3&r*. ftswjeofctti (ST 2 

0) 'N&tK SJgWJEOfc*tt (ST 1 9) -v&3 0 
[0 0 7 9] ^Kffl!©tt»fc<fcsaSS£«-ett. KB 

fijWfiv^oa^ossKd*^* w. «\ 
Ajj^^i. 3«ejao-a*«*-PBaae«bfeis 

= 1 5 0m s i: Lfco 

[0 0 8 0] (ST 1 9) Wb&MLtt&mR&f 

(t) £3IfflLTW^EW£#3I-fSo C©f (t) it 



(7) 



11 



tfRtW 7-2 81690 
12 



[0 0 8 2] 
[gfl] 



[00 8 1] (07 OftiHO 7#B8) 

f(t)=r«+0.5(r, 

fib, V_stS t <V_st+T 

*HSS^JT*{±, 1. O^rs ^1. 6, 0. 7^r. < 
1. 0O«HT?tt*fcfi!feSi6fc. 0 5^-f 

[008 3] (ST2 0) V_s tfr5©jliSB$|ia£fr [008 5] 

j&»t>srx ssE^KiaoKiaiSwi k»lt. g (w 10 [0086] 
k ) T?«*«fls**afflLTW?»Kiii*#a'r«o » [a 2] 

g (w) = (- (r. ! - f ( W,)) w/W.)+r, ! 
fflU V_st=0Tg (Wi ) = f (W, ) iL/c. *2 3) 



r.){cos/r(t-V_st)/T+1.0} (1) 

* [0084] ^mmmrm^rziBmmmg (w) ajfca 

(2) fc:;j*r-JfcH»i:U 'fg^^g (0) A»5g (w 
(0 7 ©feft©S«0^57#J!a) 



(2) 



[00 87] (ST2 1) m 

»fe-r«^fi (st 2 2) 



i-XT<7)5£ (3) O&frfc 
aSfcSfcMtett (ST* 
Pi >Pi tc h_ma x xTh 2 
*HSB0ST«, Th2 = 0. 7 £ Lfc 
[0089] (STZ2) «»V_s tt^SiJti 
AfSo 20 
[0090] (S T 2 2- 1 ) Mr, fc (r, -T h 
3) £ftAf£o 

[0 0 9 1] CtltioT, f (t) (r, -Th 
3) A>?.r, *T?«**Sfl:*-a-S. T 
h3 = 0. ltRSLft. ±bB<D (ST1 7) 

[0092] (ST23) *nSKIffl*fl>ffifi5**r. T 

(S T 9) ©W^Effl&g^-^yfc&TU 
ll5<Dp«-ry;l/-^>{i:M5 0 30 

[0 0 9 3] 

[si] ne*afc*tt4«*i8ft*s , ry77T**. 

[0 2 ] Lrcm&<D 1 7 u-xrt©#^E 

[03] *»wo-ii«i«io«*Bia*^ryv7T?aB 

3„ 50 



[0 0 8 8] 
[»3] 



(3) 



[0 4] *«WCJ:«U7;l/^-<'ASjffig«#SO-|| 
^■T7"P-y^0T*^^ o 

[0 5] 04(c^-rU7;b^^A|gji^SHO»j^J 

[06] m5K*?&pe.m®m>i>-i-><Dmm%:*t 

[07] H4t^-ru7;i/*-fi»a3Ba«a»»«tf 
(t) , g ( w ) onia*afflLfe»^o«iff«9**r 

[^f^<ot!iW] 

1 BRJJjIHIS 

2 CPUIsJgg 
PROMHilg 

7 7 0» 



3 
4 
5 
6 

8 /^X 
f (t) 

v^««*Bia 

g (w) -£©EHftW, lcaSfc&</>*oSKffflfc> 
OKfflSwfcjfiUT, f (t) KJ:|3ffi**«JW8*J: 

»)7S^vweffafsfei&o«*isa 

T ^PJ7U-Xfi (7l/-X©¥*l«*l$IH») 
Ph_st 7U-X (#-Xfc*©*-XfcJR*n* 

KB) 

V_s t #?KIBI©^lc&tt«ftHtt©M£ 
Pi Sk#FKIH©^ey*-JSifca 

pi tch_max &8}<0 3"D<Q^P%MPi , P 

« . p : . ©? 



13 

i 7U-£## 



(8) 7-2 8 1 6 9 0 

14 



[Hi] 



[02] 



ra 



^ f(t) = re+ 0.5{ra - r«){ cos *<t - v_st) / T+1 .0} 



J 1 I L 

tr 



v_st 



an : bn : fcRJ*(X[B] cn : 4j*«&U3 i 

[03] 




(a) 



(b) 



tc) 



(ms) 

400 

m wo 



si : /kanagawa/ 
s2:/Kenna/ 
s3:/yarnato/ 
«2 s4:/shi/ 

63 



zdoo imtl 



si:/ka/ 



400 



1 


s2:/sei/ 




S3: /tori/ 




s4:/hiki/ 


■frtl 




I 



10OQ 



2000 (rm) 



(ms) 
i 200 



sIVjy/ 
s2:/u/ 
s3 : /tyuyo/ 
s4Vtei/ 



2000<"*) 



[04] 



f 










1 

f 


^3 






/r; 














PROMBB 












^4 


























7 






f 
























Sift 






—8 




1 

6 







4 



(9) 



<$ffl¥7-2 8 1 6 9 0 



[0 5] 



I ft, rc ok 



S T 0 



I i — o V 



S T 0-1 



S T 0-2 



S T 1 



S T 2 



^ ftp. ft* 



S T 3 




YES 



s t g 



(k) 



ST9-1 



k+1 




• 7 ^ ^ 'J 7 



S T 1 0 



7 7 <f JUICfeM 



NO 



C 




S T 1 2 



YES 



J 



(10) 



*#B8¥ 7-2 8 1 6 9 0 



[06] 



S T 1 4 




Piteh_max fc i" * 




ST 2 3 
V 



ST18-I 



(11) 



fSBS¥7-2 8 1 6 9 0 



[07] 



pt^st ;V_st 



- Ti 

(460ms) 



ft*, 

3ft*t» 



V_rt 




!b2 ;m3 «4 




rt-t£ 



*f*KD0! 

<ox<t : 



(2000ms) 



FUjt : 7 v_a : ttanOBA 



(72)»W# JffOj fllE 

SSfMSffl£Ktt-TilO#ll# B#tt 



JKKStttE£Efi5-TBlO#ll^ B#8< 



1WF7-2 8 1 6 9 0 



HBfiK#] H6«g2g# 

KfTB] ¥fiSU 1*£ (1 9 9 9) 8^6 3 



[&0B#HM mHW-7-2 8 1 6 9 0 
KilBB] ¥$7*f (1 9 9 5) 1 0^270 
l^m^m &BM#»F&«7-2 8 1 7 
#^¥6-6 7 2 5 0 

imtsffiR&ms&em] 

G10L 3/00 
[F I] 

G10L 3/00 H 



HfHJB] ¥$1 0*P8J32 50 
[¥^SiE 1 ] 

mmmmmzi www 

BilErtS] 

RfIE**ft»»&] WtHft 

©*r/&KIH©l$lll6K-«ftffi©» &3WiJ£i&IB& 
i: *> fc » 5 jWcgffc-f * SUMS****** cfcfcith 

g«Wftj;a:S^KB1g>lgiyi63yHrg<06gJaT^?g 

1 5 0msWTOSv^^Klffl£»L-Ctt, ^©W^g 
IfflOfflSPf SJKHIff ft < , WBB«*«*k:Jt^T J: 9 « 

BfitWJSUfe#3lffif***i:, SfcitijfHl 5 0ms£ 

-M l 



Brass 3] msxEmtotttKmzfrtcfMttz 
eiH<oi»fcSiTtt«>o < t) t Lfceatessu *©& 

M«*ayB**«£K:, M8H«g^aa. C©KBI©BB 

te«a^6^ffl 4 5 o m s «rttctB^-r 5tuIHm^©S 

1 5 0msWTOJSV>^KMK:»LTtt, 
*©^K«I©tflS«FSiJK:lMffft<, «HGffi»ft*tlt 
^T±t>M^#^**«T5«*HRfciGoT*©*r 
l»Klffl©l^lfflfiK*»SLfe#3MI***i;» SfcMEl 
5 0ms*jBA*W?»Kiai3J:^Ba«Pia« , 4 5 0ms 
*H*S#&»«:M\ 3^l»KIB©i$IHS*«:ttEiB*« 
**fR-f * c fc*«r«li:-r*ffll*S l <cflBS©|£]i£& 

o 

KSRWfcSSliBtnft < ft4*r^KIH©«^IHfi*» 

mjfiw*a»4:-r*«ffcft«s4si«*g (w) %*au 

tc ft 5 fc !/■> ? ttS© fe COT-* K> , 
Sfc|aM8*ll8ttt«}:5ft*oft*:i««fi, SsyfflMKi 
SST-tift < . ffiE£9tt*©£i»tt¥Hft f ( t ) © 

miEttmm&i mm 
miejmub@*3 oooi 

[000 1] 



^¥7-2 8 1 6 9 0 



tJ^T, 3ffi%ttl8ffi«?T?B©Bt%t> 

ef^f^ X * y U— V-ft if ©£FtH*j*BiffiE» t 

^^aosiaHHRfiHteB-rs. 

[¥MS§IE4] 

WiEWftJSB*] 0 0 15 

[0015] #«mi«\ ±3L/cr«(ci*t5?n 
ft « i£fi$&&K«ttft? § c t ic h « o 

[ffijE#ft*£I«] HUB* 

MEttftSB*] 0 0 16 

iwmm sag 

[0 0 16] 

«*frdiae. £*fj»KB©n#BS*3»fc*tBu 
©*n*KB©ii#BfiK:— *s^ttiia^Bia 

MTfrgfr "T a Wtt® £ - jSWS?s£B<D*l|fr*ji 
jgt;:<fc >). MIIRlP aWftfcfta^KIIBOIgllHgaywaH 

J E-©*n*KB«DBtBSfcJS U TMIBM^fg^tc Jt^T «t 

jg v ^Bfi*^ an' a mm.*® tttmi-z z tmm. 

MiEWftSi*] 0 0 17 

mie^s] mi 

[0017] *aw«»*u<tt» Mip.»g^a 

ii, BufBm^OS^fc^S 1 5 OmsttTOl^tpK 



U> SfcflMBl 5 0ms*iM***r?SEffl©«£tt, 3 
K*?f KIB0WIBfi»i:t9Ea*WB**iR1*S c t 

H^ffiIE7] 

DfiEttfcB§«] 0 0 18 

[*§IE73i£] 

[0018] tttt. ^ii aff^L<n MgR»aigiffl 
TSKBfcilMftebT, coKHloraJ6jfi-Ptt«>t>< *) 

»*t<«^H4 5 0ms®SEfitrtKttl«-r*MI2m« 
OS*fcafe*KBfi> J?l:L<Uil 5 0msgfitc$§ 
fcft^KBg%WT5*j»KBfc*Jl/Ttt, ^©#^E 
B©tfi£ISayK:B«ft<, ffiffifflg^sfcit'tTJ:*)* 
vM*aW*tt*4tt*Bftfc»tjT*0*f*KB®i* 
BfifcWJSLfc#3Bfi5**fitlfo 50ms?; 
a*S£*KBfc.fctflBiBB#B#4 5 0ms £ig*S*§ 
33S#*EB©iitBSfcMiE^«***'fS<: 

MiEJ«iai«] 00 2 0 
METM*] 83! 

[0 0 2 0] *fc» * L< (4» t&EJfrJ&t>fi 

%&ja<Q rn>t,<*)au jWS»!B«fcl8Caftft<ft** 
j*EB0fi*li#Bg*JBU c©«*H#B&MT©W* 

Histg (w) ^iAi, Jtoflwnaica^TflisBe* 

£T*«4<, ffl3B«*Pffi*offiflS«*IS» f (t) ©fi 
*cit>T*ft€ft*«tf:»IWfc:aSfl:«-a:6ft*t.©"e** 

[¥i!ffiiE9] 
[ffliE^»^] 

[ffiiE7aS] 
[ffiiErt^] 

[0 4 ] *»B9ffi-*Sfi0!IfflU 7;!/* -Y AfiaSS^B 



